A new triazo dye was synthesized from tri(p-aminophenyl)amine and 2 hydroxy-3-napthoic acid and explored the possibilities of its uses in dye sensitized solar cells for the first time. The photocells were able to generate reasonably high photocurrent in the presence of the electron donating ionic liquids in the electrolyte composed of redox couple I 3 -/I -. Cells fabricated by sensitizing TiO 2 generated a short-circuit photocurrent of ~ 3.5 mA cm -2 , an open-circuit photovoltage of ~ 500 mV with a total power conversion efficiency of ~ 1 % under simulated full sunlight of 100 mW cm -2 (Air Mass 1.5).
INTRODUCTION
With the advent of the highly efficient "Gratzel cell", dye sensitization of wide band gap semiconductors has become a rapidly expanding solar-light conversion system with potential practical applications [1] . In these devices, upon absorption of light, the dye adsorbed on the surface of the semiconductor injects and electron in to the conduction band of the semiconductor. The oxidized dye molecule is then regenerated by accepting an electron from a reducing agent present in the electrolyte of the cell. In this context, the best performing sensitizers were carboxyl group-bearing Ru complexes such as cis-dithiocyanatobis (4,4′,-dicarboxy-2-2′bipyridine)ruthenium (II) giving photovoltaic energy conversion efficiencies, as high as 10% at AM 1.5 standard solar spectrum (100 mW cm -2 ). Consequently, there has been increasing interest in studying of these dyes [1] [2] [3] [4] [5] [6] .
However the high cost of RuCl 3 and the difficulties of synthesizing Ru (II) polypyridine complexes limit the practical application of these cells at the present time. Therefore, some pure organic dyes with rich photopysical properties are expected to be promising sensitizers for nanocrystalline solar cells in view of their character of less cost and easy tailoring. In this context, Azo dyes and pigments have attracted considerable attention in recent times since they represent not only the largest chemical class in the colour index but also the largest class of the dyes used in the industry and the analytical chemistry [11] [12] [13] [14] .
In addition, they are also widely investigated for xerographic photoreceptor application as charge generation materials. The synthetic pathways for Azo compounds, by the classic azotization and coupling reaction, are relatively simple [11] . In this communication we report for the first time synthesis of a new triazo dye from tri(p-aminophenyl) amine and 2-hydroxy -3-napthoic acid and explored the possibilities of use in photovoltaic devices (PVD).
EXPERIMENTAL

Synthesis of dye
Scheme 1 shows the synthetic procedures of the triazo dye. Tri(4-nitrophenyl)amine (3 mmol) (Aldrich) and 6 M HCl (30 ml) were mixed in a 100 ml three neck flask equipped with a mechanical stir and refluxed for 24 hours. Zinc powder (1g) was added slowly to the reaction vessel and refluxing was continued for another one hour. The solution was then cooled down to room temperature and filtered. The filtrate was then diluted with water, 
Fabrication of solar devices
In the fabrication of dye sensitized solar devices (DSCs) containing semiconducting nanocrystalline TiO 2 films with various thickness, the TiO 2 paste purchased from "Solaronix" (Solaronix Nanooxide T, Switzerland) was coated by the "doctor blade" method on pre-cleaned fluorine doped conducting tin oxide (FTO) glasses (Nippon Sheet glass, 10-12 Ohm sq -1 ) and sintered at 500 °C for 1 hour. The thickness of the films on FTO substrates were determined by a Dektak profilometer (Veeco, Dektack 3).
The dye TPTA (5 x 10 -4 mol l -1 ) was then dissolved in dried dimethyl sulfoxide (DMSO) and the above semiconducting films were dipped in the dye solution for 60 min at 80 °C. can be converted to current with a maximum of ~ 30 % around 550 nm, which is better than those of solid organic photovoltaic solar cells and comparable to those of solar cells sensitized with perylene derivatives [7] , merocynanin dyes and pthalocyanine derivatives [15] . Further, the red shift of the action spectra with the optical absorption spectrum is an indication for the chemical attachment of TPTA to the semiconductor. stability of the dye was tested with unsealed cell and the results showed that there was a little variation for the performances of the cell under illumination. The long-term stability will be carried out for the sealed cells.
CONCLUSION
In conclusion, a new triazo dye was synthesized by tri(p-aminophenyl)amine and 2-hydroxy-3-napthoic acid and the photo-to-electron properties were studied for the resulting dye sensitized cells for the first time. The results showed that the dye could easily be degraded on TiO 2 film under illumination in the absence of donors. However the cell with I -/I 3 -electrolyte becomes quiet stable and generated considerable and comparable photocurrent with the previously reported dyes.
